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(54) Title: GAS IMMERSION HEATER 



(57) Abstract 

A domestic water heating system in 
which a cold water feed to a tank (7) 
forms a water (27) jacket for the tank. A 
heater for the tank comprises a gas burner 
(23) which has a combustion chamber im- 
mersed in the tank. The burner may burn 
continuously and the jet may be changed 
to meet demand. In a preferred embodi- 
ment for a consumption normally asso- 
ciated with a pilot flame sufficient hot wa- 
ter for normal use can be provided. 
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to domestic water heaters. 

is presently mainly 
Heating water '« -^rr^'. or b y 

05 performed either by ele.tr- ^ ^ ^ d 

circulation in pipe* of for dones tic hot water 

by a remote boiler. Some proposa ^ ^ 

the flame outside the ^ o£ necessitat i„g heating 

15 toiler has the ^ T^ ll interconnecting pipewor* 

° £ b0 " 6 Ur soctatea heat losses, 

together with their a 

„ ln PCT application WO84/01018 to 
It ha s been proposed J c P ombustio „ chamber within a 
20 completely immerse a P ress ™ urised gas and' air flows are 
JL In that specification e u «■ exchanging . Th e 

used and a long exhaust is „ aomesti = use nor 

Us a reasonable proposition. 

25 . direc ted towards providing a heating 

Th e present mention is ^r ^ a „ inmersed gas 
sy stem suitable for *— aspect o£ the invention 
combustion chamber . A converting a domestic water 
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cycling . burnin, lar g e 3 etsror short periods of time aud 
indirect heating. 

Rcc ordin g to one aspect " ^^^2 
5 system comprises a -«««-*^ ^ passage way extending 
for the supply of to the tank, t P 

— ^r/hVaterh-r; : — « 

^tUa so as to he i^rsed in the tan,. 

10 _ ^-^-h of the invention the capacity of 

» a P"terred embodiment of the ^ ^ by 

the tank is •"• etl »*^ bet „ een the t ank inlet and the 

„ I^rta-nktnd acting as hoth a «eed water heater and a 
heat reservoir. 

* v„ a -invention a domestic water 

» — "^v' *™ »»«.. »•■« ■ 

• Mon is now described by way of example with 
" tVaU.panyin 9 drawing in which: 

FlgU re 1 is a schematic d^ram of a burner according to the 
invention; 

30 Flg ure 2 is a schematic digram of a water tank embodying the 
invention; and 

Figu re 3 is a schematic diagram of a preferred embodiment of 
35 the invention, and 
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according to the invention. 

«, Fiuure 1 the enclosed flame burner assembly 
Referring now to Figure * 2 which is set to 

ccnprises a gas line 1 supplying . >« temperature 
burn 0.5 litres of gas p. off . - pilot light' 

a„d pressure, when on an ^» proximately 0.3 

BO de operates in which the burn ^ 2 are 

lit res of gas per ^ terminated in the 

surrounded by an inner t o£ combu5tion 

vicinity of the burner 2 t , p«~ ^ air fey 

products. The lower end of the ^tube J » ^ 
an electrical or battery operated pu P^ ^ ^ ^ 
7 litres of air per -"^barrier between the flame and the 
inner tube 3 and provides a be iinjne rsed. A 

W ater in which the enc osed^ .r»« ^ ^ 

snail quantity of condensat _ g ^ provided 

defined between tubes . 
trough which this water can be drained off. 



10 



15 



20 



25 



30 



. a the burner assembly, shown 
Referring now to Figu" , - ^ ^ ^ ^ & ^ 
g enerally as 15. extends p ^ comprlse s a central 

into which it is ^lll ai - o£ communic ating water jackets 
reservoir 7 and a plural y insulat ing tank linings 

(three are il lustrated. def ine y ^ ^ 

8 ,, 10 . Water enters the tanK a t ^^^ s ^ ^ 

outermost jacket 11, tra _ » inln 8 where it 

of gravity to an opening i the «'« ^ ^ ^ lis by 

enters the central reservoir. 
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« ». .-. .... ••»< » r 

fresh water entering the outermost jacket. 



05 



tank from a cold start tna 

rapid start up is reared While ^ ^ ^.^ 

Llnt^t' a" r^^t^ r - ^ - 

in turn. The linings , ..9. ^ minimisea , but 

m aterial and sc .heat ioss th g ^ by 

-™ ^° rtan " y e and is eventually returned to the 

the water a „ wn o££ , an d the reservoir 

T he e^nt describe ^^^^^T 
has the ^vantage o f capita i b°th as^a p^ o£ 
5 or as a conversion of existing y differences 
the invention is shown in Figure 3. the may. 
hetween the ob.dU.nt. of Figures 2 and 3 b g 
insertion of the burner ai5pose d 
replacement of the water jacket by a coil of tub g 
J0 around the tan, and connected ^»«». «*. *™ ^ 

th e tanK water inlet. ^7 * exis tin, 

assembly easier to service and easie tc ™« existlng 

tanks. ^- th \7^;j/ ^ a -alfication of the 

r kS ' so'Vhltte fi: -1 -sea follows a V tube 
35 burner so that tne configuration 
configuration rather than the concentric tube 

of Figure 2. 
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, he gas ana air su P p ly « -; ct rrrtr r r«: 

*. burner and the pipes eo».«e*»» ^ ^ „ 

Letted through the as separate from 

Fi9 ure 3, the gas and err Ixne . ^ ^ be nade 

th e burner tubes, but xt xs P ossl ° „ the burner 

or to have »~ « * 

assembly. The condensate xs remo p . pe< to 

tank . a swivel connectxon xs provxde ^ 



05 



10 



tan*. 

^referred construction for 

« — aperture. - .» 

with the burner assembly — to 

fl ame is maintained xn a «~«~« * ls provided so 

normal operation. A thermostat saf y ^ ^ overheating 

20 that the gas suppiy xs « » „ cut of£ the gas 

and a flame-out sensor xs also p ^ 

supply If ^e " with two settings of 0.2 and 

failure. The desorxbed burner ^ most 

„.S utres per minute xs , ^ ^ 

of the time on the hxgher settxng ^ nevertheless , 

m ainly intended to provxde a pxl ^ ^ ^ m 

providing useful heatxng. It « as .„ the pU ot 

'consumption (0.5 1/min xs o« the s e ^ change 

mo de. Thermostat -"ols.are pr°« ^ advantageous for 

£r om 'high' to 'low' burner £t»9 ^ 

the thermostat to be P 0 ""™^ the thermostatic sensor 

with 30 or 40 litres of wate :»« ^ jacket . Thus , as 

^ the mains oold ™"r xnleb tempe rature drop 

wa ter is used, the aivance of the tan, 

ca used by incoming cold water ^ ^ „ 
temperature's dropping too low. 



25 



30 
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10 



i ikelv i= orompted to remain in the 
high" (or ee is -re ■ ^ mtst temperature in 

-high" mode, causing an ™« ease temperature in the 

the tan* and an increase in t , ^ ^ water in 

tube. The flame is only •«'«*•* „ hen gen erally the water 
the tube reaches, for exa^le. 50 ^ ^ event that t he 

^ * — t - upper temperatute ' 

"ay 85°C. the entire flame is cut out. 

•» and 4 the burner assembly is 
Keferring in detail t< .mores 3^4^ ^ ^ ^ 

indicated generally a. 2°. t o£ Pigur e 4. For the 

preferably disposed in the arra g ^ ^ ^ 

sake of clarity the lower part of Fig rf 
sc ale. The assembly should ^ ^ \ ia tube 21 to the 
, through the tank aperture. Mr is , W ^ ^ suppl ied 

b ase of burner » the top of tube 

wi thgas via line 24. * cap 2 » gases pass into 

22 so that after aownM a ra iy. The beat of 

exhaust tube 25 which ben ^ ^ ^ anQ 

0 combustion is passed from toe e*ha g temperatuie of the 
the gases are "o!^- ^ o£ ^ base o£ the tank, 
water by the time that they P r tube via 

condensate is "^^J?^, passes initially, 
line 26. «ater from the col the coiled tubing 

25 as indicated by the ^ ^ out o£ the tubing and 
27 , passes around the tank a ^ ^ ^ (see 

into .not shown, through the tank 

Pi gure 4). The water inlet J p P . l0Bg . U . the 

aperture and down « the ^ . „ Figure 4 may be made an 
30 burner assembly and as shown ^ ^ ^ ^ . 

integral part of the assemb Y u posslble too 

piezoelectric device may o£ suo h ignition, 

eliminate the pilot flame -de - J ed ln to 

However the pilot flame mode is usef u y 



PCT/GB84/00450 

WO 85/02899 _ £ 

W -7- 

ignition at tne 
blow back to jet 23. 

■x has its overall capacity 
05 T he apparatus shown in and th e positioning of 

urease* by the volume of the tu . advance 

te found if the immersxon heater ^ jacket . ln 

without the coil o { tubxn or oth ^ water to . 

this instance the water xnlet The chamber may 

chamber in which the sensor « looated within the 

comprise a £ / he sensor may 

burner assembly. Thxs locatxo th . water 

us ed as an alternatxve to ^ t he 1 

ja cKet even if a o{ the tee d water, 

adjusted to compensate for 

ftt the start o £ the day the he t contemn the apparatus. 
at a maximum, the water ■ » the * „„ at 5 0°C. Durxng 

water iacKet or tubing U* any content arops „ ut the 

th. day. as water is used the h ^ ^ t 

water remains usably hot > <^ intende d to operate 

is restored to a maxxm ^ J J2 „ 24 hours each day. 
with the 'high" flame on for a adjus tments can be 

substantially -^^T condition, with the flame 
j rcade to achieve thxs op 
burning efficiently. 
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20 



to cut out frequently, thxs 
Pirstly. if fe flame q£ ^ watet and greater 

indicates a relatively tM tempe rature of stored 

35 efficiency is sensor setting for both 

Xh^g r^swtVin, off the high flame. « 



• PCT/GB84/00450 

w 

-8- 

. „ reduC ed by removing, reducing 
capacity of the system may be reduced y 
or not providing the tubing jacket. 

U t0 the contrary the water - too use lateen the 
05 aay this indicates that «on«-PM»» ««^ the 
supp ly of heat by too large an ' » f the day 

overall heat content of the system « *h. » heats f „ 

nay he raised, thus increasing the . reserve ^ ^ 

example a tan, te^era ur o H ^ ^ ^ 

10 thermostat sensor set to switc 

setting at a higher temperature The ^sise of t ^ 
also be adjusted. If adeguate hot wate ^ 
then a larger burner may be provided. >™ 
litres of gas per minute or even up to 2 * ^ fee 

15 minute. The fan or pump provided is preferb y 
adjustable to provide more air for larger 3 ets. 

Th e oontrol over the thermostat for U 

- hi9h ; r e to a "t a he th :s tzzzzz- - - — in 

rrr-h^inter and ^ textures or ohan^rn 
demand. Changing the burner is a longer , ^ 
upon design may reguire drainage ,ot .he syst ^ 
generally intended tbat the correot ,et sho ^ 
be£ ore installation ^m estrm ated hot wate ^ ^ ^ 

ZZirjrjJ 0 * -sehold or .her r - rr ge 
in demand. In the P^^rred embodrment, the 2 ^ 
ch an,ed with the burner assembly aJffl^" down the 

the system, by removing the oap and - £oc the 

tub e 22. If the jet is much larger a ^g« pa 
combustion gases may be ^"^^/^anK by shortening 
may be located closer to t e a=e of-^ ^ ^ ^ 
the jet end of line 24. This _m y t ^ ^ ^ 

35 je ts on tubular extensions for line 24 ^ ^ 

main part of line 24 close to the base L g 
provided with shorter tubular extension pieces. 
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, it will be noted that the 
be provided on the ^aust^ l ^ ^ gas th 

described embodiment enables the P ^ ^ „ 

be simple rather than tortuous^ ^ staUation ar e simplified, 
avoided and the ^^""J. £ be i„ g conducted towards 
05 Heat e*chan 9 e is aided * „ ater inlet b ein g at the 

progressively cooler water, the 
base of the tank. 
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CLAIMS 
1. A 



a jacket for the tank ' *™ 9 be iOTnersed in the 

05 combustion chamber positioned so as to 



tank. 



2 R sy ste* accotdin, to claim ! in which 
cerises a tuba which is ccUed dosely arcund tha tan*. 
10 , • i or- claim 2 in which the 

:::::: r»u ». ^ — — — « 

substantially continuously. 

, a drastic water heati. ^4%^ 
hea ter havin, a combustion ch^har aaap-d ^ 

supply gas substantially continously. 

, a domestic ~t« haatin, = ^^IZ^Z 
claim, comprising a 3 et having p 
within the immersed combustion chamber. 

25 „■ Mate r heating system according to any preceding 

tJT^Vl— approximately midway 
between the base and the top of the tank. 

heating system according to any preceding 
30 7. A domestic water heating sy 

claim in which exhaust gases are conducted from the 3 

the wall of the tank by way of a simple path. 
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,. , ,„.„. — r - ; . r — .::.r.rr 

progressively cooler regions of the tan*. 
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